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Effects of change in the content of sugars and free amino acids in transgenic cotton 


cultivars on the secretion amount and major nutritive components of honeydew of 
Aphis gossypii Glover 
YANG Yi-Zhongl] LU Yan-Hui[] XUE Wen-Jie[] YU Yue-Shu[] LI Xiao-Hui[] WANG Feng] YANG Hai-Yan[] LIU Yang 
П Department of Plant Protection[] Agricultural College[] Yangzhou University[] Yangzhou[] Jiangsu 2250090 China[] 
Abstract |] Based on three transgenic cotton cultivar; GK22"[] SK103" and" ZK310" and two non-transgenic[] 
conventional cotton cultivars SM3” апі“ SMI2" as experimental materials[] we analyzed the content of sugars and free 
amino acids in these five cotton cultivars[] and the secretion amount and the content of sugars and free amino acids of 
honeydew from Aphis gossypii Glover feeding on these five cotton varieties. The results showed the mean content of 
glucose[] sucrose[] maltose and all the soluble sugars decreased 61.76%[ 89.05 % 77.86% and 23.61 96 [] respectively 
in the transgenic cotton cultivar GK22" contrasted to the conventional cotton cultivars SM3"[] and decreased 14.15% 
32.80%[] 92.2296[] 11.46% and 46.8196[] 93.1996[] 61.1196[] 43.9190[] respectively in the transgenic cotton 
cultivars“ SKI03"[T" ZK310" contrasted to the conventional cotton cultivar" SMI2". There were also some differences 
between the mean content of each amino acid[] fructose[] rhamnose[] trehalose and all the free amino acids in transgenic 
cottons and non-transgenic cottons[] with some differences significant at 0.05 or 0.01 level. The results indicated non- 
organic insertion genes in the transgenic cottons had some influence on the synthesis of these sugars and free amino acids. 
The results also showed the mean amount of honeydew secreted by A. gossypii feeding on transgenic cotton variety 
" GK22" reduced by 40.54% contrasted to the non-transgenic cotton varieties“ SM3"[] and reduced by 22.67 96[] 30.096 
respectively feeding оп SK103"[] ZK310" contrasted to SMI2"[] but the mean amount of all amino acids of honeydew 


from A. gossypii feeding on transgenic cottons was larger than that from the conventional cotton cultivars. And the mean 
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amount of soluble sugar[] sucrose and every amino acid of honeydew from A. gossypii were different between transgenic 


and non-transgenic cotton cultivars. 


Key words[] Aphis gossypü[] transgenic cotton[] sugar[] free amino acid[] honeydew 
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01  ШШПШШШППППШПППППШНИОШП 
Fig. 1 HPLC spectrogram of soluble sugars in cotton leaves 
ADU 0 0 0 Spectrogram of standard ѕатріе BT 0 O ЗО "ОООО 0 D]. Spectrogram of sample of cotton leaves fo SM3" . 
1. 00 0 Rhamnose[]2. [] O Fructose 3. O O O Glucosel] 4. O O Suerosd] 5. 0 O O Maltose[]6. O O O Trehalose. 
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01 000000000000 0 A mg100mg] 
Table 1 Contents of soluble sugars in different cotton$] mg/100mgl] 











02 000000000000000 0 mg100mg] 
Table 2 Contents of free amino acids among different cotton$] mg/100mg[] 


ПП 12 
SMI2 


00 103 
SK103 


ППППП Du 30 00 22 00 12 ПП 103 ПП 310 
Soluble sugars SM3 GK22 SM12 SK103 ZK310 
00 0 Rhamnose 0.5697 + 0.1273 0.9937 + 0.2235* 0.8662 + 0.3753 0.8427 + 0.2389 0.4451 + 0.1095 
0 0 Fructose 2.1795 + 0.5401 2.7542 + 0.7000 1.5124 + 0.4653 1.5746 + 0.6386 1.0905 + 0.3971 
000 Glucose 3.9496 + 1.1828 1.5124 + 0.4300“ 2.8013 + 0.5988 2.4050 + 0.3447 1.4900 + 0.2353 * 
O 0 Sucrose 0.1279 + 0.0449 0.0140 + 0.0101 * 0.1366 + 0.0360 0.0918 + 0.0357 0.0093 + 0.0039°* 
000 Maltose 0.2055 = 0.0256 0.0455 + 0.0156“ 0.2134 + 0.0449 0.0166 + 0.0074“ 0.0830 = 0.0326 * 
ПОП 0 Trehalose 0.0124 + 0.0038 0.0619 + 0.0270* 0.0471 + 0.0217 0.0074 + 0.0034" 0.0103 + 0.0048 * 
00 Total 7.0446 + 1.0164 5.3817 = 0.8929 5.5770 + 1.1695 4.9381 x 2.4034 3.1282 + 0.9645* 
ППППППШППП +0000 * 000 0.05ПППППП#=ППП 0.010 000000000 


The data in the table are mean + SE[] * Significant difference at 0.05 level[] ** Significant difference at 0.01 level. The same below. 


ПП 310 
ZK310 














000 ПП 30 00 22 
Amino acid SM3 GK22 
00000 Asp 0.0392 + 0.0121 0.1075 + 0.0408 * 
000 Thr 0.0240 + 0.0046 0.1105 + 0.0198“ 
000 Ser 0.0531 + 0.0251 0.0994 + 0.0292 
000 са 0.1301 + 0.0433 0.2038 + 0.0810 
000 Pro = 0.0387 + 0.0101 
000 су 0.0088 + 0.0033 - 
000 Ala 0.1059 + 0.0327 0.2104 + 0.0500 
000 Cys 0.0106 + 0.0039 0.0106 + 0.0025 
000 va 0.0179 + 0.0045 0.0212 + 0.0035 
000 Me 0.0083 + 0.0032 0.0051 + 0.0024 
0000 е = 0.0071 + 0.0026 
000 Leu 0.0056 + 0.0025 Е 
000 Туг 0.0144 + 0.0059 0.0144 + 0.0026 
0000 Phe 0.0328 + 0.0170 0.0774 + 0.0089 * 
000 Lys 0.0341 + 0.0163 - 
000 His E 0.0096 + 0.0033 
000 Ag = 0.1027 + 0.0494 
000 Тр = ш 
ПП Total 0.4848 + 0.1429 1.0183 + 0.2374* 
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0.8256 + 0.1183 


0.0817 x 0.0343 
0.0827 x 0.0351 
0.0819 = 0.0202 
0.1717 x 0.0759 
0.0336 + 0.0139 
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0.1454 + 0.0320 
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0.0210 = 0.0026 
0.0091 + 0.0040 
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0.7092 + 0.3229 
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0.1063 + 0.0470 
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0.2474 x 0.0382 
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0.1428 + 0.0198 


0.0176 + 0.0023 * 


0.0162 + 0.0028 
0.0055 x 0.0029 


0.0036 + 0.0016 
0.0098 x 0.0041 
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0.0224 + 0.0095” 


0.8237 + 0.2840 





us 000000000 48000000000 med) 
Table 3 Amount of honeydew secreted by the 4th nymphs instars 


of Aphis gossypii feeding on different cotton$] mg/dl] 





ПППП ПППППП 0000 P 
X Average amount of honeydew Level of 
Cotton varieties . а i 
secretion daily difference 
ПП 30 SM3 0.432 + 0.113 < 0.001" 
ПП] 22 GK22 0.256 + 0.051 
ПП 12 SM12 0.300 + 0.105 0.099 
D [] 103 SK103 0.232 + 0.065 
ПП 12 SM12 0.300 + 0.105 0.047* 
ПОП] 310 ZK310 0.210 + 0.060 
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Table 4 Contents of all soluble sugars and sucrose in honeydew of Aphis gossypii 


feeding on different cotton$] mg/100mgl] 











0000 ПП ПП AI soluble sugars О 0 Sucrose 
е P P 

iab а ПП Content s ШЕ ie ao ү ше 
ПП] 30 SM3 30.913 + 3.315 0.044* 9.211 + 2.673 0.877 
ПП 22 cK22 18.331 + 2.986 8.948 + 0.707 
UD 12 SMI2 24.642 + 3.315 0.126 6.414 x 1.148 0.030* 
П 0 103 SK103 30.293 + 3.985 11.333 x 2.313 
UD 12 SMI2 24.642 + 3.315 0.080 6.4141 + 1.148 0.058 
О O 310 ZK310 31.643 + 2.142 13.025 + 4.120 


2.3.3 П0000000000000 5000 
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us 0000000000000000000 0 mg100mg] 
Table 5 Content of free amino acids іп honeydew of Aphis gossypii feeding on different cotton$] mg/100mgl[] 





000 00 sn 00 22 00 12 00 103 ПП 310 

Amino acid SM3 GK22 SM12 SK103 ZK310 
00000 Asp 0.0331 + 0.0088 0.0317 x 0.0140 0.0429 x 0.01697 0.0577 x 0.0123 0.0786 x 0.0318 

ППП Thr 0.0247 x 0.0111 0.1326 x 0.0424 * - 0.0183 + 0.0060 0.0195 x 0.0032 
000 Ser 0.0363 + 0.0170 0.0413 + 0.0183 0.0579 + 0.0260 0.1369 + 0.0239 * 0.1376 + 0.0306 * 
000 Gu 0.0876 + 0.0324 0.0378 + 0.0160 0.0045 + 0.0008 0.0188 + 0.0059 * 0.0173 + 0.0054 * 
000 Pro 0.0189 + 0.0039 0.0698 + 0.0136" 0.1096 + 0.0242 0.1846 + 0.0067 0.0410 + 0.00897 
000 Gy 0.0109 + 0.0042 0.0082 + 0.0034 0.0036 + 0.0008 0.0134 + 0.0015 0.0127 + 0.0026" 
000 Ala 0.0090 x 0.0036 0.0068 x 0.0016 = 0.0124 + 0.0047 0.0146 + 0.0041 
UD Cys 0.0125 x 0.0039 0.0055 = 0.0021 = = 0.0206 + 0.0102 
000 va 0.0494 + 0.0223 0.0720 + 0.0201 0.0502 + 0.0106 0.0547 + 0.0148 0.0836 + 0.0087 * 
000 Met 0.0024 + 0.0010 0.0133 + 0.0031" 0.0089 + 0.0021 0.0368 + 0.0094 0.0445 + 0.0018 * 
0000 e 0.0437 x 0.0164 0.0749 x 0.0252 0.0732 x 0.0249 0.0470 + 0.0186 0.0847 x 0.0306 
000 Leu 0.0152 + 0.0071 0.0087 + 0.0027 0.0214 + 0.0102 0.0183 + 0.0026 = 

000 Туг = = = 0.0153 + 0.0007 = 
0000 Phe 0.0478 x 0.0150 0.0412 x 0.0104 0.0677 x 0.0123 0.0119 x 0.0040" 0.0109 + 0.0023" 
000 Lys 0.0074 + 0.0035 0.0077 + 0.0016 0.0150 + 0.0052 0.0106 + 0.0034 0.0193 + 0.0059 
000 His 0.0205 + 0.0052 0.0249 + 0.0093 0.0069 + 0.0025 0.0085 + 0.0034 0.0162 + 0.0044 * 
000 Arg = = 0.0132 + 0.0055 0.0218 + 0.0056 0.0091 + 0.0020 
000 Tp = = = 2 = 

00 Total 0.4193 + 0.0716 0.7916 x 0.1406 * 0.4748 + 0.1273 0.6669 + 0.2089 0.6102 x 0.2016 
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